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ACMS ABSTRACTS 
(in order of presentation) 
An Ohio Mathematician in California Politics-Redistricting 
In the fall of 1991 I worked in Sacramento, California as a consultant with 
responsibility for drawing the congressional, state senate, and .state assembly 
districts for all of California. This talk will explain how I came to be involved in that 
endeavor, why I believe redistricting is an important issue, what a mathematician 
brings to such a complex task, some of the difficulties encountered in the process, 
and the outcome of my involvement. 
joseph Dauben 
Georg Cantor and the Battle for Transfinite Set Theory 
Georg Cantor is well-known as the founder of transfinite set theory. Equally 
celebrated, however, are the obstacles Cantor faced in trying to win acceptance for 
his seemingly unorthodox views, his acrimonious differences with Leopold 
Kronecker, and his unfortunate but progressively debilitating nervous breakdowns 
that some authors have linked directly to his many problems with set theory. Above 
all, Cantor's justification of set theory was all the more urgent because of 
Kronecker's critical denunciation of Cantor's mathematics. 
This lecture will follow the evolution of Cantorian set theory, examine the 
opposition it met, and evaluate the technical, philosophical, theological and even 
psychological dimensions related to Cantor's creation and defense of his theory. The 
use of slides, unpublished manuscript material, and recently-discovered 
correspondence between Cantor and Hilbert will be used to illustrate the essential 
features of Cantor's life and work. 
Ken Millett 
Knotting Phenomena: New Ties to the Natural Sciences 
The mathematical theory of knotting and linking began with Gauss as an 
"applied mathematics," a tradition that continued with Lord Kelvin in the 1Oth 
century. From then until recently, however, the study of knotting and linking was 
principally the occupation of "pure mathematics." Today there are again deep and 
fruitful interactions between the natural sciences and the mathematical aspects of 
knot theory. These interactions have focused attention on new fundamental 
problems and have elevated the significance of some old dusty conjectures. The 
applications of molecular biology, chemistry, and physics have resulted in a 
paradigm explosion with deep implications for future research in knotting and 
linking. This paper will describe how thinking about knot theory has changed by 




Abraham Robinson ( 1918-197 4): The Man and His Mathematics 
Abraham Robinson is best known among mathematicians for his discovery and 
development of nonstandard analysis, a rigorous theory of infinitesimals that 
Robinson used to unite mathematical logic with the larger body of modern 
mathematics. This lecture will cover Robinson's early history, his childhood in 
Breslau, his emigration to Palestine from Nazi Germany in 1933, his early 
mathematical study at Hebrew University with Abraham Fraenkel, his brief study at 
the Sorbonne in 1940 and dramatic escape to England, where he spent World War II at 
the Royal Aircraft Establishment in Farnborough. 
Thereafter, his work in mathematical logic, beginning with his Ph.D. on model 
theory at the University of London in 1949, began to dominate the aeronautical 
research he did after the war, first as a staff member teaching at the Cranfield 
College of Aeronautics and then, beginning in 1951, in the Mathematics Department 
at the University of Toronto. His return to pure mathematics as Fraenkel's successor 
at Hebrew University in 1957 led to a joint appointment in mathematics and 
philosophy at UCLA in 1962, and finally to a position at Yale University in 196 7, 
where he continued to develop his ideas on model theory and nonstandard analysis 
until his untimely early death in 197 4. 
Donald Kunth 
Encapsulating Art in Postscript 
The task of reproducing fine calligraphy that was created by a wide variety of 
artists turns out to involve interesting mathematical ideas. This talk will illustrate 
some of the computer processing that took place behind the scenes as the author 
prepared his recent book "3:16" for publication. 
Paul J. Zwier 
Knuth's ( 1, 2, 1) Unstacking 
This presentation is dedicated to Donald Knuth who has proposed many 
interesting and challenging problems in the Problems Section of The American 
Mathematical Monthly. The problem considered is that proposed by Barry Hayes, 
Knuth, and Carlos Subi (E3267 [1988, 456]). The published solution, due to Albert 
Nijenhuis, just recently appeared in the March 1993 Monthly, pages 292-294. 
The problem is as follows. Suppose that we are given n piles of blocks; the i-th 
pile having a1 blocks, i = 1, 2, ... , n. Dismantle the piles by choosing a pile have 2 or 
more blocks, removing 2 blocks and putting one block on the pile on the left and one 
block on the pile on the right. Continue the process until there are no more piles 
having more than one block. What is the final configuration like and how many 
moves are required? 
My solution differs from that of Nijenhuis in that it pays closer attention to the 
evolution of the piles as the dismantling progresses. I also generalize to the ( s, 2s, s) 
unstacking, where s 2: 1. 
John H. Mathews 
Using MA TIAB AND Mathematica in Numerical Analysis 
Today's software offers more for numerical analysis than just programming. 
The software Mathematica and MA TIAB can be used to do things the traditional way; 
writing loops; branching using logical decisions and invoking subroutines. Now a 
larger programming environment is available--graphics and built in subroutine 
libraries. These features are influencing the way numerical analysis is taught. Both 
Mathematica and MATIAB are based on lists and many algorithms can be streamlined 
by taking advantage of this structure. Graphical output for interpolation, curve 
fitting and the solution of differential equations is easily produced by manipulating 
these data structures. 
This article illustrates how Mathematica and MA TIAB can be used in a numerical 
analysis course to enhance the teaching of: accelerating Newton's method, Newton's 
method in higher dimensions, Gaussian elimination, symbolic solutions of linear 
systems, Chebyshev approximation, lease squares polynomials, Pade rational 
approximation, cubic splines, trigonometric polynomial approximation, error 
analysis for numerical differentiation, adaptive quadrature, Taylor's D. E. method, 
Runge-Kutta method for systems, and the solution of Laplace's equation. My students 
enjoyed Mathematica and MATIAB, and had a better experience computing with it. 
They were able to explore more algorithms given in the textbook and use several 
state of the art algorithms that are built into Mathematica and MATIAB. 
Paul lsihara 
An Interactional Model of Math Pedagogy from a Christian 
Perspective 
Effective teaching occurs within a framework linking many pedagogical 
· factors--not only the teacher-student-context triad, but also many additional factors 
including God, current issues, historical context, and instructional materials. The 
growing teacher continually finds new factors to incorporate into his/her 
pedagogical framework and/or ways to revitalize existing links. Some basic ideas for 
establishing links between these factors will be presented, with references to our 
Lord's pedagogical methods as depicted in the gospels. An open discussion will follow 
in which participants will have the opportunity to share ideas on how to initiate new 
links or revitalize existing links within the pedagogical framework. 
Tim Pennings 
Infinity and the Absolute: Insights into Our World, Our Faith, 
and Ourselves 
What has infinity to do with faith? Although the connections are not obvious, 
they are hinted at both by writers of scripture and mathematics. For example, the 
writer of Ecclesiastes declares: ' 'He has put eternity into man's mind ... " likewise we 
read in Plato's Republic, ''The knowledge at which geometry aims is the knowledge of 
the eternal." We begin by examining the historical evolution if the concept of the 
infinite, culminating with the mathematician, Georg Cantor. We continue by relating 
the infinite to our understanding of God, time, the universe, and the existence of 
absolute truth. Finally, we consider the moral implications of our findings including 
our treatment of the earth, our desire to be immortal, and the existence of moral 
absolutes. 
